
76 

DAFTAR PUSTAKA 

 

Alimuddin, Asmara, W., Widada, J., Mustofa. and Nurjasmi, R., 2010. An 
Actinomycetes producing anticandida isolated from cajuput rhizosphere: 
partial identification of isolates and amplification of pks-I genes. Indonesian 
Journal of Biotechnology, 15(1), pp.1-8. 

Alimuddin, Asmara, W., Widada, J. and Mustofa., 2011. Antifungal production of 
a strain of Actinomycetes spp isolated from the rhizosphere of cajuput plant: 
selection and detection of exhibiting activity against tested fungi. 
Indonesian Journal of Biotechnology, 16(1), pp.1-10. 

Barka, E.A., Vatsa, P., Sanchez, L., Gaveau-Vaillant, N., Jacquard, C., Klenk, 
H.P., Clément, C., Ouhdouch, Y. and van Wezel, G.P., 2016. Taxonomy, 
physiology, and natural products of Actinobacteria. Microbiololgy and 
molecular biology reviews, 80(1), pp.1-43. 

Bentley, S.D., Chater, K.F., Cerdeño-Tárraga, A.M., Challis, G.L., Thomson, 
N.R., James, K.D., Harris, D.E., Quail, M.A., Kieser, H., Harper, D. and 
Bateman, A., 2002. Complete genome sequence of the model actinomycete 
Streptomyces coelicolor A3 (2). Nature, 417(6885), pp.141-147. 

Blasco, B., Leroy, D. and Fidock, D.A., 2017. Antimalarial drug resistance: 
linking Plasmodium falciparum parasite biology to the clinic. Nature 
medicine, 23(8), pp.917-928. 

Blin, K., Shaw, S., Steinke, K., Villebro, R., Ziemert, N., Lee, S.Y., Medema, 
M.H. and Weber, T., 2019. antiSMASH 5.0: updates to the secondary 
metabolite genome mining pipeline. Nucleic acids research, pp.1-7. 

Boyom, F.F., Ngouana, V., Kemgne, E.A.M., Zollo, P.H.A., Menut, C., Bessiere, 
J.M., Gut, J. and Rosenthal, P.J., 2011. Antiplasmodial volatile extracts 
from Cleistopholis patens Engler & Diels and Uvariastrum pierreanum 
Engl. (Engl. & Diels)(Annonaceae) growing in Cameroon. Parasitology 
research, 108(5), pp.1211-1217. 

Brahmkshatriya, P.P. and Brahmkshatriya, P.S., 2013. Terpenes: Chemistry, 
biological role, and therapeutic applications. Natural products: 
phytochemistry, botany and metabolism of alkaloids, phenolics and 
terpenes, pp.2665-2691. 

Brock, N.L., Ravella, S.R., Schulz, S. and Dickschat, J.S., 2013. A detailed view 
of 2‐methylisoborneol biosynthesis. Angewandte Chemie International 
Edition, 52(7), pp.2100-2104. 

Carro, M.D., Ianni, C. and Magi, E., 2013. Determination of terpenoids in plant 
leaves by GC-MS: Development of the method and application to Ocimum 
basilicum and Nicotiana langsdorffii. Analytical Letters, 46(4), pp.630-639. 

Potensi Senyawa Berat Molekul Rendah dari Streptomyces sp. GMR22 sebagai Antiplasmodium
TARSA RULI TAMBUNAN, Dr. Ir. Jaka Widada, M.P.; Prof. Dr. Mustofa, Apt., M.Kes.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



77 

Chen, R., Wong, H.L. and Burns, B.P., 2019. New approaches to detect 
biosynthetic gene clusters in the environment. Medicines, 6(1), pp.1-11. 

Cordovez, V., Carrion, V.J., Etalo, D.W., Mumm, R., Zhu, H., Van Wezel, G.P. 
and Raaijmakers, J.M., 2015. Diversity and functions of volatile organic 
compounds produced by Streptomyces from a disease-suppressive soil. 
Frontiers in microbiology, 6, pp.1-13. 

Daina, A., Michielin, O. and Zoete, V., 2017. SwissADME: a free web tool to 
evaluate pharmacokinetics, drug-likeness and medicinal chemistry 
friendliness of small molecules. Scientific reports, 7, pp.1-13. 

Dairi, T., 2005. Studies on biosynthetic genes and enzymes of isoprenoids 
produced by actinomycetes. The Journal of Antibiotics, 58(4), pp.227-243. 

de Lima Procópio, R. E., da Silva, I. R., Martins, M. K., de Azevedo, J. L., & de 
Araújo, J. M. (2012). Antibiotics produced by Streptomyces. The Brazilian 
Journal of infectious diseases, 16(5), pp.466-471. 

Dery, V., Duah, N.O., Ayanful-Torgby, R., Matrevi, S.A., Anto, F. and Quashie, 
N.B., 2015. An improved SYBR Green-1-based fluorescence method for the 
routine monitoring of Plasmodium falciparum resistance to anti-malarial 
drugs. Malaria journal, 14(1), pp.1-6. 

Dickschat, J.S., 2016. Bacterial terpene cyclases. Natural product reports, 33(1), 
pp.87-110. 

Durant, A.A., Rodríguez, C., Herrera, L., Almanza, A., Santana, A.I., Spadadora, 
C. and Gupta, M.P., 2014. Anti-malarial activity and HS-SPME-GC-MS 
chemical profiling of Plinia cerrocampanensis leaf essential oil. Malaria 
journal, 13(1), pp.1-9. 

Fitriastuti, D., Julianto, T.S. and Iman, A.W.N., 2020. Identification and heme 
polymerization inhibition activity (HPIA) assay of ethanolic extract and 
fraction of temu mangga (Curcuma mangga Val.) rhizome. EKSAKTA: 
Journal of Sciences and Data Analysis, 20(1), pp.64-72. 

Haldar, K., Bhattacharjee, S. and Safeukui, I., 2018. Drug resistance in 
Plasmodium. Nature reviews microbiology, 16(3), pp.156-170. 

Herdini, C., Mubarika, S., Hariwiyanto, B., Wijayanti, N., Hosoyama, A., 
Yamazoe, A., Nojiri, H. and Widada, J., 2017. Secondary bioactive 
metabolite gene clusters identification of anticandida-producing 
Streptomyces sp. GMR22 isolated from Wanagama forest as revealed by 
genome mining approach. Indonesian Journal of Pharmacy, 28(1), pp.26-
33. 

Isaka, M., Yangchum, A., Rachtawee, P., Komwijit, S. and Lutthisungneon, A., 
2010. Hopane-type triterpenes and binaphthopyrones from the scale insect 
pathogenic fungus Aschersonia paraphysata BCC 11964. Journal of 
Natural Products, 73(4), pp.688-692. 

Potensi Senyawa Berat Molekul Rendah dari Streptomyces sp. GMR22 sebagai Antiplasmodium
TARSA RULI TAMBUNAN, Dr. Ir. Jaka Widada, M.P.; Prof. Dr. Mustofa, Apt., M.Kes.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



78 

Jenett-Siems, K., Mockenhaupt, F.P., Bienzle, U., Gupta, M.P. and Eich, E., 1999. 
In vitro antiplasmodial activity of Central American medicinal plants. 
Tropical medicine & international health, 4(9), pp.611-615. 

Jiang, J., He, X. and Cane, D.E., 2007. Biosynthesis of the earthy odorant 
geosmin by a bifunctional Streptomyces coelicolor enzyme. Nature 
chemical biology, 3(11), pp.1-14. 

Jiang, Z., Kempinski, C. and Chappell, J., 2016. Extraction and analysis of 
terpenes/terpenoids. Current protocols in plant biology, 1(2), pp.345-358. 

Jones, S.E. and Elliot, M.A., 2017. Streptomyces exploration: competition, 
volatile communication and new bacterial behaviours. Trends in 
microbiology, 25(7), pp.522-531. 

Kaharudin, F.A., Zohdi, R.M., Mukhtar, S.M., Sidek, H.M., Bihud, N.V., Rasol, 
N.E., Ahmad, F.B. and Ismail, N.H., 2020. In vitro antiplasmodial and 
cytotoxicity activities of crude extracts and major compounds from 
Goniothalamus lanceolatus. Journal of ethnopharmacology, 254, pp.1-5. 

Kim, S.H., Lu, W., Ahmadi, M.K., Montiel, D., Ternei, M.A. and Brady, S.F., 
2018. Atolypenes, tricyclic bacterial sesterterpenes discovered using a 
multiplexed in vitro Cas9-TAR gene cluster refactoring approach. ACS 
synthetic biology, 8(1), pp.109-118. 

Klapschinski, T.A., Rabe, P. and Dickschat, J.S., 2016. Pristinol, a sesquiterpene 
alcohol with an unusual skeleton from Streptomyces pristinaespiralis. 
Angewandte Chemie International Edition, 55(34), pp.10141-10144. 

Komatsu, M., Tsuda, M., Ōmura, S., Oikawa, H. and Ikeda, H., 2008. 
Identification and functional analysis of genes controlling biosynthesis of 2-
methylisoborneol. Proceedings of the National Academy of Sciences, 
105(21), pp.7422-7427. 

Kotepui, M., Piwkham, D., PhunPhuech, B., Phiwklam, N., Chupeerach, C. and 
Duangmano, S., 2015. Effects of malaria parasite density on blood cell 
parameters. PLoS One, 10(3), pp.1-11. 

Kuzuyama, T., 2002. Mevalonate and nonmevalonate pathways for the 
biosynthesis of isoprene units. Bioscience, biotechnology, and biochemistry, 
66(8), pp.1619-1627. 

Lambros, C. and Vanderberg, J.P., 1979. Synchronization of Plasmodium 
falciparum erythrocytic stages in culture. The Journal of Parasitology, 
65(3), pp.418-420. 

Li, P., Guo, Z., Tang, W. and Chen, Y., 2018. Activation of three natural product 
biosynthetic gene clusters from Streptomyces lavendulae CGMCC 4.1386 
by a reporter-guided strategy. Synthetic and systems biotechnology, 3(4), 
pp.254-260. 

Potensi Senyawa Berat Molekul Rendah dari Streptomyces sp. GMR22 sebagai Antiplasmodium
TARSA RULI TAMBUNAN, Dr. Ir. Jaka Widada, M.P.; Prof. Dr. Mustofa, Apt., M.Kes.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



79 

Lipinski, C. A. (2004). Lead-and drug-like compounds: the rule-of-five 
revolution. Drug Discovery Today: Technologies, 1(4), pp.337-341. 

Lipinski, C. A., Lombardo, F., Dominy, B. W., & Feeney, P. J. (2001). 
Experimental and computational approaches to estimate solubility and 
permeability in drug discovery and development settings. Advanced Drug 
Delivery Reviews, 46(1-3), pp.3-26. 

Mota, M.L., Lobo, L.T.C., da Costa, J.M.G., Costa, L.S., Rocha, H.A., e Silva, 
L.F.R., Pohlit, A.M. and de Andrade Neto, V.F., 2012. In vitro and in vivo 
antimalarial activity of essential oils and chemical components from three 
medicinal plants found in northeastern Brazil. Planta medica, 78, pp.658-
664. 

Mustofa, Sholikhah, E. and Wahyuono, S., 2007. In vitro and in vivo 
antiplasmodial activity and cytotoxicity of extracts of Phyllanthus niruri L. 
herbs traditionally used to treat malaria in Indonesia. Southeast Asian J Trop 
Med Public Health, 38(4), pp.609-615. 

Nogueira, C.R. and Lopes, L.M., 2011. Antiplasmodial natural products. 
Molecules, 16(3), pp.2146-2190. 

Nurjasmi, R., Widada, J. and Ngadiman., 2009. Diversity of Actinomycetes at 
several forest types in Wanagama I Yogayakarta and their potency as a 
producer of antifungal compound. Indonesian Journal of Biotechnology, 
14(2), pp.1196-1205. 

Parveen, N. and Cornell, K.A., 2011. Methylthioadenosine/ 
S‐adenosylhomocysteine nucleosidase, a critical enzyme for bacterial 
metabolism. Molecular microbiology, 79(1), pp.7-20. 

Rabe, P., Citron, C.A. and Dickschat, J.S., 2013. Volatile terpenes from 
actinomycetes: a biosynthetic study correlating chemical analyses to 
genome data. ChemBioChem, 14(17), pp.2345-2354. 

Rahman, S., 2017. Potensi antimalaria ekstrak Actinomycetes dari sedimen laut: 
kajian aktivitas antiplasmodium dan toksisitasnya secara in vitro. Tesis. 
Fakultas Farmasi Universitas Gadjah Mada, Yogyakarta. 

Roy, R.N., Laskar, S. and Sen, S.K., 2006. Dibutyl phthalate, the bioactive 
compound produced by Streptomyces albidoflavus 321.2. Microbiological 
research, 161(2), pp.121-126. 

Schmidt, R., Cordovez, V., De Boer, W., Raaijmakers, J. and Garbeva, P., 2015. 
Volatile affairs in microbial interactions. The ISME Journal, 9(11), pp.2329-
2335. 

Schulz-Bohm, K., Martín-Sánchez, L. and Garbeva, P., 2017. Microbial volatiles: 
small molecules with an important role in intra-and inter-kingdom 
interactions. Frontiers in microbiology, 8, pp.1-10. 

Potensi Senyawa Berat Molekul Rendah dari Streptomyces sp. GMR22 sebagai Antiplasmodium
TARSA RULI TAMBUNAN, Dr. Ir. Jaka Widada, M.P.; Prof. Dr. Mustofa, Apt., M.Kes.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



80 

Shirling, E.B. and Gottlieb, D., 1966. Methods for characterization of 
Streptomyces species. International Journal of Systematic Bacteriology, 
16(3), pp.313-340. 

Siupka, P., Piński, A., Babicka, D. and Piotrowska-Seget, Z., 2020. Genome 
Mining Revealed a High Biosynthetic Potential for Antifungal Streptomyces 
sp. S-2 Isolated from Black Soot. International Journal of Molecular 
Sciences, 21(7), pp.1-21. 

Sukmawati, N., 2018. Potensi senyawa organik volatil dari Streptomyces sp. 
GMR22 dan GMY01 dalam menghambat pertumbuhan Fusarium 
oxysporum f.sp. cubense (Foc). Skripsi. Fakultas Pertanian Universitas 
Gadjah Mada, Yogyakarta. 

Trager, W. and Jenson, J.B., 1978. Cultivation of malarial parasites. Nature, 
273(5664), pp.621-622. 

Tyc, O., Song, C., Dickschat, J.S., Vos, M. and Garbeva, P., 2017. The ecological 
role of volatile and soluble secondary metabolites produced by soil bacteria. 
Trends in microbiology, 25(4), pp.280-292. 

Tyurin, A.P., Alferova, V.A. and Korshun, V.A., 2018. Chemical elicitors of 
antibiotic biosynthesis in actinomycetes. Microorganisms, 6(2), pp.1-10. 

Wang, C., Wang, Z., Qiao, X., Li, Z., Li, F., Chen, M., Wang, Y., Huang, Y. and 
Cui, H., 2013. Antifungal activity of volatile organic compounds from 
Streptomyces alboflavus TD-1. FEMS microbiology letters, 341(1), pp.45-
51. 

Widada, J., 2018. Uji potensi volatile organic compound (VOC) dari Streptomyces 
sp. GMR22 dan Streptomyces sp. GMY01 terhadap jamur patogen sawit 
Ganoderma sp. Belum dipublikasikan. 

Wu, Y., Yuan, J., E, Y., Raza, W., Shen, Q. and Huang, Q., 2015. Effects of 
volatile organic compounds from Streptomyces albulus NJZJSA2 on growth 
of two fungal pathogens. Journal of Basic Microbiology, 55(9), pp.1104-
1117. 

Xing, M., Zheng, L., Deng, Y., Xu, D., Xi, P., Li, M., Kong, G. and Jiang, Z., 
2018. Antifungal activity of natural volatile organic compounds against 
litchi downy blight pathogen Peronophythora litchii. Molecules, 23(2), 
pp.1-15. 

Yamada, Y., Kuzuyama, T., Komatsu, M., Shin-ya, K., Omura, S., Cane, D.E. and 
Ikeda, H., 2015. Terpene synthases are widely distributed in bacteria. 
Proceedings of the National Academy of Sciences, 112(3), pp.857-862. 

Zellagui, A., Gherraf, N. and Rhouati, S., 2012. Chemical composition and 
antibacterial activity of the essential oils from Launaea resedifolia L. 
Organic and medicinal chemistry letters, 2(2), pp.1-4. 

Potensi Senyawa Berat Molekul Rendah dari Streptomyces sp. GMR22 sebagai Antiplasmodium
TARSA RULI TAMBUNAN, Dr. Ir. Jaka Widada, M.P.; Prof. Dr. Mustofa, Apt., M.Kes.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/



81 

Zhang, M.M., Wong, F.T., Wang, Y., Luo, S., Lim, Y.H., Heng, E., Yeo, W.L., 
Cobb, R.E., Enghiad, B., Ang, E.L. and Zhao, H., 2017. CRISPR–Cas9 
strategy for activation of silent Streptomyces biosynthetic gene clusters. 
Nature chemical biology, 13(6), pp.607-609. 

Ziemert, N., Alanjary, M. and Weber, T., 2016. The evolution of genome mining 
in microbes – a review. Natural product reports, 33, pp.988-1005. 

Potensi Senyawa Berat Molekul Rendah dari Streptomyces sp. GMR22 sebagai Antiplasmodium
TARSA RULI TAMBUNAN, Dr. Ir. Jaka Widada, M.P.; Prof. Dr. Mustofa, Apt., M.Kes.
Universitas Gadjah Mada, 2020 | Diunduh dari http://etd.repository.ugm.ac.id/


